Nestling birds use vocal and visual behaviours when soliciting food from parents. Such behaviours serve at least two discrete functions: (1) to induce parents to bring more food; and (2) to influence how food is allocated among brood members. Playback experiments have shown that vocalizations serve function 1. Do they also function to influence intrabrood allocation, as contemporary begging theory suggests, or is that governed chiefly by the nonvocal components of begging (neck stretching, gaping, jockeying for position within the nest)? We tested this hypothesis using a novel nonsurgical muting technique to decouple the vocal and visual components of begging in nestling red-winged blackbirds, Agelaius phoeniceus. Single chicks that were muted temporarily (1 h) continued to be fed at roughly the same rate as either the same individual prior to muting or sham-muted nestlings in the same brood. Parents reduced provisioning rates by increasing nest attentiveness in response to changes in the begging behaviour of the brood following treatment. These changes included less time spent begging (visual and vocal) accompanied by a reduction in the collective vocalizations of the brood. Our results suggest that vocalizations function primarily to regulate parental foraging rates, and visual begging displays function primarily to access food (competition).
Nestling birds use vocal and visual behaviours when soliciting food from parents. Such behaviours serve at least two discrete functions: (1) to induce parents to bring more food; and (2) to influence how food is allocated among brood members. Playback experiments have shown that vocalizations serve function 1. Do they also function to influence intrabrood allocation, as contemporary begging theory suggests, or is that governed chiefly by the nonvocal components of begging (neck stretching, gaping, jockeying for position within the nest)? We tested this hypothesis using a novel nonsurgical muting technique to decouple the vocal and visual components of begging in nestling red-winged blackbirds, Agelaius phoeniceus. Single chicks that were muted temporarily (1 h) continued to be fed at roughly the same rate as either the same individual prior to muting or sham-muted nestlings in the same brood. Parents reduced provisioning rates by increasing nest attentiveness in response to changes in the begging behaviour of the brood following treatment. These changes included less time spent begging (visual and vocal) accompanied by a reduction in the collective vocalizations of the brood. Our results suggest that vocalizations function primarily to regulate parental foraging rates, and visual begging displays function primarily to access food (competition).
 2002 Published by Elsevier Science Ltd on behalf of The Association for the Study of Animal Behaviour
Theoreticians explain the familiar and conspicuous begging signals of nestling birds as manifestations of sibling rivalry and parent-offspring conflict (Trivers 1972; Mock & Parker 1997) . The theory of intrabrood conflict predicts that parents will award resources based upon the relative solicitation effort of individual nestlings, leading to exaggerated offspring demands (Macnair & Parker 1978; Parker 1985; Harper 1986; Parker et al. 1989) . Siblings compete for parentally provided resources in many birds and mammals, and success in intrabrood competitions is a powerful determinant of offspring growth and survival (Mock & Parker 1997) . In the scramble competitions characteristic of passerine birds, an individual's success is a function of its begging intensity relative to that of its competitors (Parker 1985; Harper 1986; Parker et al. 1989; Mock & Parker 1997) . Begging consists of both visual (e.g. wing flapping, gaping, neck stretching and jostling) and vocal elements (reviews in Kilner & Johnstone 1997; Budden & Wright 2001 ) that may potentially differ in cost. Although both types of begging may carry an energetic cost (Leech & Leonard 1996; McCarty 1996; Bachman & Chappell 1998) , vocal signals are more likely to carry a predation cost that is shared by the brood (Haskell 1994 (Haskell , 1999 Leech & Leonard 1997) . Accumulating evidence suggests that the influence of these behaviours on the allocation of food within the brood and on the overall foraging rate is not equal.
Nestlings can influence food reception by virtue of their competitive abilities. The most effective strategy appears to be minimizing the beak-to-beak distance between the offspring and parent. This can be done either by securing the position closest to an established distribution point (e.g. McRae et al. 1993; Kacelnik et al. 1995; Kilner 1995) or by reaching highest (Teather 1992) . Although visual begging influences within-brood food allocation (see recent review in Wright & Leonard, 2002) , these behaviours do not appear to provide sufficient stimulation for the parent to change overall provisioning levels (e.g. von Haartman 1953; Miller & Conover 1979 
